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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on 5/26/06 has been entered. 

Claim Objections 

2. Claim 26 is objected to because of the following informalities: claim recites the 
limitation "the fan" in line 8 of the claim, which lacks antecedent basis. Appropriate correction 
is required. 



Claim Rejections - 35 USC § 112 



3. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 
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4. Claims 7, 8, and 22 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply 
with the enablement requirement. The claim(s) contains subject matter which was not described 
in the specification in such a way as to enable one skilled in the art to which it pertains, or with 
which it is most nearly connected, to make and/or use the invention. 

Claim 7 recites that "the phase change material is enclosed in a heat conductive 
container", and claim 22 recites the step of "enclosing the phase change material in a container". 
These limitations contradict with subject matter of parent independent claims 1 and 15. Claim 1 
recites that "a plurality of phase change material layers disposed upon the interior surface (of the 
enclosure)", and claim 15 recites the step of "cooling the airflow using a plurality of layers of 
phase change material [. . .] positioned on an interior surface of the enclosure". The specification 
is not enabling the embodiment in which the phase change material is enclosed in a container (as 
shown on Fig. 3) and at the same time utilizes a plurality of phase change material layers 
disposed upon the interior surface of the enclosure. 



Claim Rejections - 35 USC § 103 



5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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Claims 1-5, 9-13, 15-17, 19, 21, and 23, are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Patel et al. (PGPUB US 2003/0147216) (Patel '16), in view of O'Grady (US/ 
6,170,561) and further in view of Fitch et al., (US/6,317,321) (Fitch). 

With respect to claim 1, Patel '16 disclosed an electronic component system comprising: 
an enclosure (10), one or more electronic components positioned within the enclosure (22, 24), at 
least one fan (12a, 12b) positioned within the enclosure for generating an airflow across the one 
or more electronic components (paragraph 003 1), a heat exchanger for cooling the airflow (1 8a, 
18b, paragraph 0026). 

While Patel c 16 recognizes the importance of adequately and reliably cooling the 
enclosed electronic components (paragraph 0006-0010, also note dual heat exchangers - 18a & b, 
and dual fans - 12a & b provided for redundancy), and the susceptibility of computer cooling 
system to failure of cooling support systems of the data center housing the computer (paragraph 
0010), he did not disclose a plurality of phase change material layers exposed to the airflow 
within the enclosure generated by the fan for absorbing heat from the airflow upon a failure 
associated with the heat exchanger. 

O'Grady disclosed a back up cooling device for electronic components comprising a 
phase change material for absorbing heat from the airflow upon a cooling system failure (failure 
of cooling support systems of the data center housing such computers as mentioned in column 1, 
lines 20-25) associated with electronic component systems. 

Fitch further disclosed an electronic device enclosure (Fig. 8) comprising a heat- 
absorbing phase change material layer (39) disposed upon interior surface of the enclosure (35), 
wherein a plurality of layers of the phase change material may be employed (column 4, line 45). 
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It would have been obvious to one of ordinary skill in the cooling art at the time the 
invention was made to create a system for permitting orderly shutdown of electronic components 
by incorporating the phase change material taught by O'Grady in the electronic component 
system disclosed by Patel 6 16, so as to provide repair time by delaying electronic component 
failure after cooling system failure (O'Grady, column 2, lines 25-30). It would have been also 
obvious to use multiple layers of the phase change material in the system of Patel as modified by 
O'Grady, as taught by Fitch, in order to further augment the heat transfer rate. 

With respect to claim 2, O'Grady further discloses that the phase change material has a 
phase change temperature that is above a temperature of the airflow when there is no failure 
associated with the heat exchanger, and below a maximum operating temperature of the one or 
more electronic components (O'Grady, column 4, lines 50-60). 

With respect to claim 3, Patel 4 16 further discloses that the heat exchanger is a fluid to air 
heat exchanger (Patel '16, Paragraph 0026). 

With respect to claim 4, Patel ' 16 further discloses that the fluid to air heat exchanger is 
coupled to a fluidic circuit (Patel '16, Paragraph 0028). 

With respect to claim 5, Patel '16 further discloses that the fluidic circuit circulates one of 
a refrigerant and water (Patel '16, Paragraph 0028). 

With respect to claim 9, Fitch disclosed that a phase change material may be in 
microencapsulated form that is embedded in a coating applied to one or more surfaces within an 
electronic system enclosure (Fitch, abstract, figure 8, column 5, lines 4-7). 

With respect to claim 10, Fitch disclosed that a phase change material is encapsulated by 
a sealing coat (Fitch, column 5, lines 1-2) 
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With respect to claim 1 1 , Patel further discloses a temperature sensor for sensing 
temperature within the enclosure and a high temperature indication indicative of a high 
temperature within the enclosure (Patel, Paragraphs 0033-0035), the high temperature being 
lower than a phase change temperature of the phase change material (O'Grady, lines 50-55). 

With respect to claim 12, O'Grady further discloses that the phase change material is an 
organic acid (O'Grady, column 6, line 20). 

With respect to claim 13, Patel '16 further discloses at least one fan (12a, 12b) that 
recirculates air within the enclosure (Patel et al., paragraph 0025). 

With respect to claim 15, Patel '16 disclosed a method of cooling one or more electronic 
components positioned in an enclosure, comprising: providing an air cooling element (18a, 18b, 
paragraph 0026) within the enclosure (10), generating an airflow (paragraph 0031) across the 
cooling element and one or more electronic components (22, 24) positioned within the enclosure. 

While Patel '16 recognizes the importance of adequately and reliably cooling the 
enclosed electronic components (paragraph 0006-0010, also note dual heat exchangers - 18a & b, 
and dual fans - 12a & b provided for redundancy), and the susceptibility of computer cooling 
system failure to failure of cooling support systems of the data center housing the computer 
(paragraph 0010), he did not disclose cooling the airflow using a plurality of layers of the phase 
change material upon a failure in the cooling element, where the phase change material is 
positioned within the enclosure and exposed to airflow within the enclosure generated by the fan. 

O'Grady disclosed a phase change material to be used as an additional cooling 
mechanism for electronic component systems by absorbing heat from the airflow (upon failure of 
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cooling support systems of the data center housing such computers as mentioned in column 1 , 
lines 20-25). 

Fitch further disclosed an electronic device enclosure (Fig. 8) comprising a heat- 
absorbing phase change material layer (39) disposed upon interior surface of the enclosure (35), 
wherein a plurality of layers of the phase change material may be employed (column 4, line 45). 

It would have been obvious to one of ordinary skill in the cooling art at the time the 
invention was made to create a system for permitting orderly shutdown of electronic components 
by incorporating the phase change material taught by O'Grady in the electronic component 
system disclosed by to Patel ' 16, so as to provide repair time by delaying electronic component 
failure after cooling system failure (O'Grady, column 2, lines 25-30). It would have been also 
obvious to use multiple layers of the phase change material in the system of Patel as modified by 
O'Grady, as taught by Fitch, in order to further augment the heat transfer rate. 

With respect to claim 16, Patel 6 16 further discloses that the air- cooling element includes 
moving fluid through a fluidic circuit (Patel, paragraph 0028). The fluidic circuit includes a fluid 
to air heat exchanger (Patel, paragraph 0026). 

With respect to claim 17, Patel c 16 further discloses that the fluidic circuit is pumped 
with water and a refrigerant (Patel '16, paragraph 0028). 

With respect to claim 19, Patel '16 further discloses capability of indication indicative of 
a high temperature condition within the enclosure. 

With respect to claim 21, O'Grady further discloses that the phase change material has a 
melting point that is above a temperature of the airflow when there is no failure in the air cooling 
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element, and below a maximum operating temperature of the one or more components (O'Grady, 
Column 4, line 51-60). 

With respect to claim 23, O'Grady further discloses that the phase change material is 
encapsulated in a surface positioned within the airflow (O f Grady, column 2, lines 10-20, column 

5, lines 25-30). 

6. Claim 26-29, 31-33, and 35, are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Patel et al. (PGPUB US 2003/0147216) (Patel 5 16), in view of O'Grady (US Patent 
6,170,561) and further in view of US/4,259,401 to Chahroudi et al., (Chahroudi). 

With respect to claim 26, Patel 6 16 disclosed a cooling system comprising of an enclosure 
(10), one or more electronic components positioned in the enclosure (22, 24), means for 
generating an airflow (12a, 12b) across the one or more electronic components, cooling means 
for cooling the airflow (18a, 18b, paragraph 0026). While Patel '16 recognizes the importance of 
adequately and reliably cooling the enclosed electronic components (paragraph 0006-0010, also 
note dual heat exchangers - 1 8a & b, and dual fans - 12a & b provided for redundancy), and the 
susceptibility of computer cooling system to failure of cooling support systems of the data center 
housing the computer (paragraph 0010), he does not explicitly disclose a phase change material 
positioned within the enclosure in the airflow generated by the fan and that said phase change 
material at least partially comprising a hydrated salt. 

O'Grady discloses a phase change material for absorbing heat from the airflow upon a 
failure in the cooling means (failure of cooling support systems of the data center housing such 
computers as mentioned in column 1, lines 20-25), positioned in the airflow. 
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Chahroudi teaches conventionality of using hydrated salts as phase change materials 
(column 6, lines 8+). 

It would have been obvious to one of ordinary skill in the cooling art at the time the 
invention was made to incorporate the hydrated salt phase change material taught by O'Grady 
and Chahroudi in the electronic component system taught by Patel c 16, so as to provide repair 
time by delaying electronic component failure after cooling system failure (O'Grady, column 2, 
lines 25-30). 

With respect to claim 27, Patel '16 further discloses that the means for generating the 
airflow includes a fan (12a, 12b). 

With respect to claim 28, Patel 4 16 further discloses that the cooling means includes a 
fluid to air heat exchanger (Patel '16, Paragraph 0026). 

With respect to claim 29, Patel 6 16 further discloses that the fluid to air heat exchanger is 
coupled to a fluidic circuit that circulates one of a refrigerant and water (Patel c 16, paragraph 
0028). 

With respect to claim 31, O'Grady further discloses that the phase change material is 
enclosed in a container (O'Grady, "1 1"). 

With respect to claim 32, O'Grady further discloses that the container includes fins 
(O'Grady, Fig 6, "30"). 

With respect to claim 33, O'Grady further discloses that the phase change material is 
encapsulated in a surface positioned within the airflow (O'Grady, column 2, lines 10-20, column 
5, lines 25-30). 
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With respect to claim 35, O'Grady further discloses that the phase change material is a 
material chosen from the group of materials consisting of a paraffin, a hydrated salt, a metal, an 
alloy, and an organic acid (O'Grady, column 6, line 20). 

7. Claims 6 and 18, are rejected under 35 U.S.C. 103(a) as being unpatentable over Patel 
' 16 in view of O'Grady and Fitch as applied above to claims 1 and 15, respectively, and further 
in view of Meir (PGPUB 2002/0191430). 

Regarding claim 6, the system as disclosed by Patel '16 as modified by O'Grady and 
Fitch, satisfies all the limitations of claim 1. 

While Patel c 16 disclosed that the heat exchanger could be any type of heat exchange 
device (paragraph 0026), he did not explicitly disclose the heat exchanger to be a thermoelectric 
device. 

Meir teaches a thermoelectric device heat exchanger. 

It would have been obvious to one of ordinary skill in the cooling art at the time the 
invention was made, to incorporate the thermoelectric device heat exchanger taught by Meir in 
the electronic component system disclosed by Patel ' 16 as modified by O'Grady and Fitch , to 
improve the efficiency of the cooling system (Meir, Paragraph 0018). 

Regarding claim 18, the system as disclosed by Patel '16, as modified by O'Grady and 
Fitch satisfies all the limitations of claim 15. 

While Patel '16 disclosed that the heat exchanger could be any type of heat exchange 
device (paragraph 0026), he did not explicitly disclose that the air-cooling element is a 
thermoelectric device. 
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Meir teaches an air-cooling element which is a thermoelectric device. 

It would have been obvious to one of ordinary skill in the cooling art at the time the 
invention was made, to incorporate the thermoelectric device air cooler taught by Meir in the 
electronic component system disclosed by Patel 6 16 as modified by O'Grady and Fitch to 
improve the efficiency of the cooling system (Meir, Paragraph 0018). 

8. Claims 14 and 25, are rejected under 35 U.S.C. 103(a) as being unpatentable over Patel et 
al. (PGPUB US 2003/0147216) (Patel '16) in view of O'Grady and Fitch as applied above, and 
further in view of Patel et al. (PGPUB U52004/0264124) (Patel '24). 

With respect to claim 14, the system as disclosed by Patel ' 16, as modified by O'Grady 
and Fitch satisfies all the limitations of claim 1 . 

While Patel 6 16 disclosed that the electronic components could be broadly construed to 
mean any type of system board (paragraph 0027), he did not explicitly disclose that one of the 
electronic components is a blade server. 

Patel 4 24 discloses a cooling arrangement for an electronic component system comprising 
blade servers (Patel '24, "701-712" figure 7, paragraph 0077). 

It would have been obvious to one of ordinary skill in the cooling art at the time the 
invention was made, to incorporate the blade servers taught by Patel '24 in the system as 
disclosed by Patel '16 as modified by O'Grady and Fitch , to efficiently cool the blade servers. 

With respect to claim 25, the system as disclosed by Patel ' 16 as modified by O'Grady 
and Fitch, satisfies all the limitations of claim 15, but did not explicitly disclose that one of the 
electronic components is a blade server. 
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Patel 6 24 discloses a cooling arrangement for an electronic component system comprising 
blade servers (Patel '24, "701-712" figure 7, paragraph 0077). 

It would have been obvious to one of ordinary skill in the cooling art at the time the 
invention was made, to incorporate the blade servers taught by Patel 6 24 in the system as 
disclosed by Patel '16 modified by O'Grady and Fitch , to efficiently cool the blade servers. 

9. Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Patel '16 in view 
of O'Grady and Fitch as applied above to claim 15, and further in view of Schwabl 
(US/5,714,938). 

The system as disclosed by Patel ' 16 as modified by O'Grady and Fitch satisfies all the 
limitations of claim 15. 

While Patel '16 discloses means to monitor and control the temperature of the different 
electronic components (paragraph 0014, 0015, temperature sensor '46' and control chip '48'), he 
did not explicitly disclose means of shutting down one or more electronic components upon 
failure in the fluidic circuit. 

Schwabl teaches a means of shutting down one or more electronic components upon 
failure in the fluidic circuit in an electronic component system (Schwabl, abstract, figure 1, 
"11"). 

It would have been obvious to one of ordinary skill in the cooling art at the time the 
invention was made, to incorporate the electronic component shut down device taught by 
Schwabl, in the electronic component system disclosed by Patel ' 16 as modified by O'Grady and 
Fitch, to prevent overheating damage to the electronic components (Schwabl, column 1, line 55). 
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10. Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over Patel 5 16 in view 
O'Grady and Fitch as applied above to claim 15, and further in view of Patel et al. (US Patent 6,1 
15,251) (Patel '51). 

The system as disclosed by Patel 6 16 as modified by O'Grady and Fitch satisfies all the 
limitations of claim 15, but did not explicitly disclose applying the phase change material to a 
surface positioned within the airflow and applying a sealing coat on top of the phase change 
material. 

Patel '51 disclosed an electronic component system with the phase change material (Patel 
'51, abstract) applied to a surface positioned within the airflow with a sealing coat on top of the 
phase change material. 

It would have been obvious to one of ordinary skill in the cooling art at the time the 
invention was made, to incorporate the phase change material and sealing coat as taught by Patel 
'51 in the electronic component system disclosed by Patel '16 as modified by O'Grady and Fitch, 
to reduce the overall size of the electronic component system (Patel '51, column 2, lines 15-25). 

1 1 . Claim 30 is rejected under 35 U.S.C. 103(a) as being unpatentable over Patel ' 16 in view 
of O'Grady and Chahroudi, as applied above to claim 26, and further in view of Meir (PGPUB 
2002/0191430). 

Regarding claim 30, the system as disclosed by Patel '16 as modified by O'Grady and 
Chahroudi satisfies all the limitations of claim 26. 
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While Patel '16 disclosed that the heat exchanger could be any type of heat exchange 
device (paragraph 0026), he did not explicitly disclose the cooling means to be a thermoelectric 
device. 

Meir teaches a thermoelectric device cooling means. 

It would have been obvious to one of ordinary skill in the cooling art at the time the 
invention was made, to incorporate the thermoelectric device cooling means taught by Meir in 
the electronic component system disclosed by Patel 6 16 as modified by O'Grady and Chahroudi, 
to improve the efficiency of the cooling system (Meir, Paragraph 0018). 

12. Claim 34 is rejected under 35 U.S.C. 103(a) as being unpatentable over Patel ' 16 in view 
of O'Grady and Chahroudi, as applied above to claim 26, and further in view of Fitch et al., (US 
Patent 6,317,321 Bl) (Fitch). 

With respect to claim 34, the system as disclosed by Patel ' 16 as modified by O f Grady 
and Chahroudi satisfies all the limitations of claim 26. 

While O'Grady et al, discloses that the phase change material can be incorporated in 
different configurations (as shown in figures 3, 4, and 7), Patel ' 16 as modified by O'Grady and 
Chahroudi did not disclose that one or more interior surfaces of the enclosure is coated with the 
phase change material. 

Fitch disclosed a phase change material coated on the interior surfaces of an electronics 
enclosure, where the phase change material is encapsulated by a sealing coat (Fitch, abstract, 
figure 8, column 5, lines 1-2 and 4-7). 
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It would have been obvious to one of ordinary skill in the cooling art at the time the 
invention was made, to incorporate the micro-encapsulated phase change material coated on 
multiple surfaces of the enclosure as taught by Fitch in the system as taught by Patel 5 16 as 
modified by O'Grady and Chahroudi, to utilize the additional cooling capabilities of the micro- 
encapsulated surface coating without a significant increase in weight, size and cost (Fitch, 
column 3, lines 10-15). 

13. Claim 36 is rejected under 35 U.S.C. 103(a) as being unpatentable over Patel ' 16 in view 
of O'Grady and Chahroudi, as applied above to claim 26, and further in view of Patel et al. 
(PGPUB U52004/0264124) (Patel '24). 

With respect to claim 36, the system as disclosed by Patel '16 as modified by O'Grady 
and Chahroudi satisfies all the limitations of claim 26. 

Patel ' 16 does not explicitly disclose that one of the electronic components is a blade 

server. 

Patel '24 discloses a cooling arrangement for an electronic component system comprising 
blade servers (Patel '24, "701-712" figure 7, paragraph 0077). 

It would have been obvious to one of ordinary skill in the cooling art at the time the 
invention was made, to incorporate the blade servers taught by Patel '24 in the system as 
disclosed by Patel '16 as modified by O'Grady and Chahroudi, to efficiently cool the blade 
servers. 



Response to Arguments 
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14. Applicant's arguments have been considered but are moot in view of the new ground(s) 
of rejection. 

Conclusion 

15. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anatoly Vortman whose telephone number is 571-272-2047. The 
examiner can normally be reached on Monday-Friday, between 10:00 am and 6:30 pm.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ms. Lynn Feild can be reached on 571-272-2092. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Anatoly Vortman 
Primary Examiner 
Art Unit 2835 




